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R&B.&m t ±m-*<nm&m\±&&&iz3i&£& t 

&J5fat%ntelz¥ftX\iE¥ftlz1-2>Z\ t *®&t1- 

isb#E4] ±mmw3L&\i. jtmi&jj<oi&i±mizjgkm 
ft^ftiz?i t ^z^^&xii±m&mmiz%im z ti?z# 
mttL&m m t mtm&i&m® wis w ^ { - ^ ^ 

ftizmmzvfLi-^&x'&z z. t t-t^m^m i is 

1^*517 J &*±u. snoBm/i. ^1 coifed. 

&2<7)&&/e. m2<s>*&ss/g. &3cr*mi£®0)m\zmm 
&2oB&/g£ort<7)~;fr6o&^^ n 
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BttJS*>#B* ±saiw«i^sii. ±S2#jbir 

RaBftJMtSMMK?-. 
10 [S?#3I9] ±EBSC«tt»*S : f-tt, ±e#JBJRon 

**±SE--#*>BttJH*lfl*U ±S2WW^eii, ±ER 

3iBtte«>i*itf>— #©±e#/§r*>eib$ n^fflt isso 

[B5*su o] awua^m^ib, 
20 m.i±m. K&m&m<Dmizmmztitz&m&**ii-z>m 

2<OifcBi£©i:«Oll8t:«BE«:eniD"f &^®Sr*L. ±E 
R^BttJS t±g£» 2 0«feBttJi»iBfC«ilc2fiS!ft*S-&- L 
Ti^Os ±ffi»2O«tBtt@<0B^k<0|fii§li % _hge^ 

&mv>mt<vm£i*. ±m&m&mizx*)±mft&&fi 
<D&&^ftt$knmzw.ft** l. ±sena5B#icj: * 
±ffi»io«fcBtt®oB<koifiii**^bU3ttiic, -f- 

T. ±^BES^®tn:^^m^ y KJi, 1 1 0 tf> 

±EBSt^y KOKItfttt2:> SBSi. 

40 *^ri-*B$cse«w±^iatzi5v^r. ±i£ 

[i3f*«I 3] SS*S[1 ^*b9^^f n^-(cse«oB 

&&i&<Dmt<D[Q)£ zmm<vyj$]izftit*m&&±m® 

50 [5feWOSfa«:j3lWl 
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10 0 0 1 ] 
[0 0 0 2 ] 

v^Tli. ^A'jx-jKJul I iere) **V 4 V v 
>7* V9~X. 54At ( 1 9 7 5#) . 3-^. 22 
(Physics Letters, vol. 
54A (1 9 7 5) , No. 3, d. 225) lz%L^ L 

[ooo3] z<?>&mm\±. mi&m. &&mv> 
air. *g»jB* f>^jh^i^^ o -#*>firajgc 

[0 0 0 4 ] 

Ol^i=lingPBa^«ffi^fF]t®ftU»*35:<b«:^ 0 & 9 

it, ffti&soiaia^uj: n&mzmt-tztz 

[0 0 0 5 ] *%93<0&l<0B«>li. W^fc^tt&Ei 

& o 

[0 0 0 6 ] 

^.-^^WL, C5l^^t4^i^;2(50^i4^(Of*I^)-^ 
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So 

[0 0 0 7] 

JfcttCi* ***** 0Oxtf. ± 5 jg*iJgT-&* 0 
[0 0 0 8] ifc. -:£^«i£»0«<fcOffl&*tt8&« 

[0009] i^fiB^uftfitsb**^**, ±me>&mm<D 

[0010] «9»*«tLrii % K&B&jf 

R^BttJiSa f ElBli4«yttl/Boi*iO^*< £ fc — o 

30 mmtmmL, ~<Dim&&&m<vmmtt?5fakzi&ffi t i: 

[0011] ^c, £^&1£J§£lS:»t&^£< , 

&®<o&mjjx it, d-o. 2smiBflc£iau - 

40 10 0 1 2 ] tt, JLSB8U cOB^^^^i-^^*?>C, 
^ 1 <D&&®^ £2C0&1£/g, ^2cr>j^*S^. 

KttJgi:<DP»lctSE*e(ifiD+-&^S«-SS:it. ^1S^ 
30fig^<7>iai:. f5 2 0mii;gtOf*K7>-^co^14. , g 

50 hmw^&z&n. ±XK®teR^x nfc-fiot&QMto 
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[0013] mm^Sit Lrii. -j5<?>&®i®<D&m-h 

10015] i^, ±S^1 <0Bft*gj£i-*fc*6i::, 
iD*t*¥S*^»t. £aSBttJBi:»2 0««tttJS3ft*ffi« 

J:&*ft*&JB* h > * ^if * m^O'^b * 
[0 0 161 ±fB^2coBB?j^^^-f */ta&(=. 

[0017] ifc, ±^3<7>Bte£gj£i-**;*!>u. 

[0 0 18] £tz, ±gB^3 cog65^^fi£-r^^^C 
f*K f£i£-f ££J&en > 2. 3X1*4 tcg2$£^g^©in; 
AUi&nt&fi#«^«*k <fc d 

10 0 19] ±&?> *%3n4. 2/iXli3J§<7) 

fim/g *««fe»is -c $ tt x v » * ^ /§ & * « u * * « 
Lxm&r&&zm\iL. z<Dte&mizm\\-fz>i£ 



C4) 2000-187816 

6 

&»o*frfM4*€gftfc* K + ttfx$ h 0 
[0 0 2 0 ] 

<&mm nBloJ:^:, s« 1 1 ±t*«tt&S® 

i 2 . 1 3 . 1 4 . m&m i 5 , s^i&ft 

® 1 6^Ii:^tMU:o 1 2CI4J9 

10 £20nm<7>Zrt. $Ete® 1 3 £ Cf 1 5 lil? $ 5 n 
mON i - 2 0 a t %F e 1 4 

1. 3nm<7)A l^«$:fii^tifflv^: 0 ^ 
3£fi£13i/g 1 6 iZU&Z 1 0 n mOMn - 2 2 a t % I r 

&&zm^tzo #m&±kzi& 1 2 Ri/K&m&m i 6 v> 
Ifej^jg i 4 <nmt%<7>m&® 1 3Stn 5 

tv^ 0 C 0^f£^c^)^a6^, ^fei^^ 1 4 i-W^ h > 
^^-f^o h >^;nn^fi^^a3^ 1 9 K X 

20 [ 0 0 2 1 ] &tem USC^l 5 <Df&itV>fa&&¥?7<D 

t£iz&i> h>*)x>umtf&<. m&m 1 3x^1 sco 

m-fbOf6j^^¥ff ^ ICS h>^;um^55^^r 
v> c ^^Jfe0!TO^n*D^EEliO. 0 5 V-C<fc& 0 

1 e tim&&m® 1 2 \z&m 1 s 
^sajnt^*^ {&t£JBi 3 sou 5u«ta:si*** 
■ftt^j: < , sm/i 1 3S^i otcii^, mi©i s 

tUU^ 0 ifc, ^^14^^ 1 2Kli, 7 
30 12«:B»t4 mii.l 1 3 izttff JD-T 

[ 0 0 2 2 ] m 2 1±, ^^si^±^«b^^m^:giT^ 

^>c 132 (a) c^Ji^tC, #S^2 l^^iSte^l 5<7> 
Siil:60[o]^ 2 2 \zm&ZtiX^2> 0 Cinti, 

HI 1 0<t 1 fiS14^ 1 5 USftflBttJg 1 6«)ttUt 
'^*3ti0r**o 1 5C9fiBrt:69[Rl£ 2 2 (±. n& 

m 1 2 tzm$ft^^ro^v^ 11 1 cfcit^fiSte/i 

1 3 <Dmt<?>fa & 2 3 \±. m2<D£7 ^IrIIe ICftV*TV» 
40 &c fi^fkOlS]^ 2 3 11, HI 1 lC;fe»t£fi&i$f§ 1 5 ^^(7) 

i> c Z\<DGHt<7)ft& 2 3»inS6JSJ^(7)^a j .^f6]2 4 t S 

[0023] H2 (b) Igigll 7ICJ: >)#8J 

^ll^K^ 1 2 tcmiE^it-to SSSfLli o u A t Ltzo 
IS*. 3£fflE#j&*fiteg 1 3 U6Pin$K, SSi4® 1 3 co 
^•ftOffi]^ 2 5 \im<OX n lir&K 0 8Hb<Dft§ 2 5 14, 

so K/j^«>-e**o 
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[ 0 0 2 4 ] Sfcl*. 1)2 ( c ) oni:, &£t&ft& 

2 8^o3S*ua#ic4 »k ®i iz*5it*ett@i 3 k 

*<7>t£. m&® 1 3<om<t0>$]b 2 6 14. @2 (c) 

tCTmot &1£Jg 1 3 06Mtc9jai§ 2 7 14, 112 
(c) K^-*-|nl£U|fij<o 

[0 0 2 5 ] ZfOt £<Df&%i® 1 4 * h h> 
Ell C^Jt^^te^ 1 3 UEnAD?ttT^^V>fc 

h > * )\sm.ffi.v>mtm z <d z 1 -t?&& 0 isn±jg i 3 

rsj^cot^, H2?>4 &1£Jf 1 3?>gHfc:cr>fS]£ii 
2 7<OJ:^:^^/c«i), h >*^mtf!U4&T U EI 3 K 
im* 3 2 c0^H££ o CHI4. Em/I 1 3 CDEHfc^rSj 

[0 0 2 6 ] e^SB^#*^0«fn«^±|o|*-C. 
^^a$**±IEo?T|p]^a>4: £ t m£i&&. 1 3 

Ofig'fhcofS]^ 2 6 J4EI 2 tc^-f 4 n IZfr&tzib. 
)Vfg : ^tf^1}\i U S3 Ci£lt£ 3 3<0iHU&&o ^tt 

i4, i&tem i 3 ^fiik<o(fii £ £ i 5 <omt<r>itn $ 

3Hfcftl4. 3 2 £ 3 3 -C*<Dte#-ttl4««*R| D-C^>2>o 

-ni4. e^s^^^oisnKi?**^^^ Rossis 

^^mDi£3 i ^e>o^ikso^^ffii^nii?[5i u<t § 

^^oaiiittM^v^ zwm&m 1 3coaHk<9ft£ 
^sp»i^©«ai^rinj 2 4 fcura-efcitfttf, 

»0»*ttl4ffl««cWjB-C, f¥^«^0#jttftttl4 5 % 

So 

[ 0 0 2 7 1 H4 (4. ±^OF?^i^O*ri5:i4Uov--C 
^L*:[I]-r-£>£ 0 14 (a) <r>£o&m&ltti>kz%l1t 

OS^tH^I4H4 (b) <^4 t U#ftt£<0@ft^&B£ 

1 3 W«SfbOr&j^^$lJ^lt^v^JtS^«zl4, ?$£z63m[l 
4 ( c ) <DX n i:^#t:?:4o 
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[0028] *^£60fl-ei4 % m&w 1 5oafk«oi3i&* 

[0 0 2 9 1 #*lfcOTTM4, Efc8m&JS/g 1 2 <Dtf& t 
LTZ r £fflv^ri<. £ m v>£ - t <>T* 

ai4JS*tfti: LT14N i — F e^i^ffl 

[0 0 3 0] ***W(7>a$C«fiL«i*5R^-TI±, 
^»4Wv»ff±ttl*fc«*tfcW*itIJ»*ttt7P+fci6, 

[0031] < mmm 2 > &t&m 1 1 [si^ofis § ^i-s 

tt^JO^ 5 2 . K^a&Ji 5 3 . 5 4 . 5 

30 2 CCI4I?? 1 0 nmOC u 5 3 UI4t?$ 

1 0 n m?>Mn — 22a t % 1 r 6514^ 54S 

Cf5 6t:iif?5nm<7)Ni-2 0a t % F e^^-e 
tl^tlfflv^^ 0 5 5 UI4J?£ 1 . 3nmOAle7> 

65^^ffiv^/j 0 KjS]|3i$y^l^5 2X2/^1^5 6<?>M 
Cf4, ^i®5 8tc4D, mJEi^PlJP^^^o i"4*^^>, 
ite^liS 5<Dm$m<7>®LftLms 4 SO* 5 6CMiMC 
TV^ 0 5 5 £ h >^^^^»^il£l4^H^-^i±i^5 

9 ^4 ntft&zn&o ^mmm-ctDeMmmiio. 05 

40 6 tC^i^5 8 4<ttSK$ *ITV»&^ fiSi^^S 4 ^0^5 6 

usEttsi^rniarj: < > attjs 5 4 sefs 6 

8 £&rcLT*> 4 v^ 0 
[ 0 0 3 2 ] ifc. *^teWTI4, 1 

efiiii 1 2 offi$j£Kifi]te*ijai)ia 5 2 sa^s^^fi 

@5 3^|H 0 rv^ 0 E|Sjtt©JffllW5 2SCXR5iaf±@ 
5 3CI4, IgMo 7Ci O^^ri-f ^ Sc £ 

lfiI14$iJ®^ 5 2 fctfRSaffle 5 3 UtEiE£Mlf-C t U 

50 or, miPimmitiD 2 5 3u%-naiA 



9 

[0 0 3 3 ] ***W0-C»i, m&®tt&t LTliN i - 

«*t»d«iffiLv» 0 £MiIWtLt:iiMn-I r 
TUi/». &fa&®m® 5 2 £ LTldL til4>&KX4>iB 

[0 0 3 4 ] <HJ£flI3 > 110! 1 fcnttOttS 

a*^«:«*tfco SI 6 &*5i6 l±C#&te 

6 2 , 6 3 % tt»J9 6 4 , fiB&fii 6 5 <T>m 

\Z&®*&fcl,fz 0 &mfe&m® 6 2 iZimZ 2 0 am 
(OZrr, B*14Ji6 3 UliJJ? 5nm«ONi-20at 
% F e£-&£> BteJS 65t:iiS?8nm©Co-l 7 

a t %p t &±**ti*rtim^tzo m&me o<n&mi) 

l±> S&teJl 6 3 «fc >) ^ < . *»o, ftftigjlalft 

m&me 3 (omitofoz&ft&mRK x Qmm-t&o * 

fc, 6 4 Kfi/££ 1 . 3nm^Al<^m^ 

6 sizx o , see Kenans*, a • I&JM6 4 

«8JB6 4 «: h >*Jl'?*eiEI*{3-?tttfi&6 9 \Z X >)& 

m?*i* 0 ^^ss^ir*(7)gn*p^:jEi±o. 0 5v^j o 

^fittMJB 6 2 HUM 6 7i:i 9 l£3t£ * r fc a* 
T£*c #BM££«J1 6 2 KW^t-fciU 

[0 0 3 5 1 ^i&fflTI*, glft/g 6 3 t LTl£$c&}{& 

CO 0 3 6 ] *Bl1±^«lg6 2<Dtfftt 

LXZ r frfflWjtf*. ^0#fiM±&H*:ffl^&C HT 
i&o ffi-»«a***i-*BttM»»t LTliN 
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LTliC o-P t3k&±*m-**tz&* ffc 
RBBttetttt* LTIiMn- I rM4tflv»fc^, 

mm it mm. **tkm^LitmiKit»i»^m^y k 

10 [ 0 0 3 7 ] <^5SCT4 > 1 fc|BUStoffl 

C^lOMi, tt&Ji* #2*>»MS:J§, ^3 
»±, £ 1 0«tt®S^3 0«ttJS0«<l:^|fi]S^S5 

-ntci±, ®i<nm&®&o t m3<Dm&miz&&mt>tf 
ftzm«*ti\ix^ 0 itz. $±12 

nizfart&o i ^ i <o&&®t&3 <o 

&i£mt*>mz , m&zmji't &o z<DXo%g>®mtL 

T, ^ill Co-P t (lOnm) /A 1-0 ( 1 . 
3nm) /Ni-Fe (lOnm) /AI-0 (1. 3 
no)/Co-Pt (10nm)/Zr (lOnm)** 

30 [0 0 3 8] ^@J^^^^^, Ni-Fe (10 

nm) /AI-0 (1. 3nm)/Co-Pt (lOn 
m) /AI-0 (1. 3nm) /Ni-Fe (lOn 
m) /Z r (lOnm) tt&ft&v^S$|B^-ef* 
^2<7)^JgT**>2>C o - P t S«>«-ftOlPl& Sr^3S« 
ft<Ofomj3ftt¥ftft^i±R¥?flZti:&X$lZ'tZ 0 ft 

&m&izx *)mtmmz-tzm&®\tm 1 <om&®Rtf 

^3com-t^^-C^^N i - F em-V&Zo Kot, ^BH 
tt&«©-C**Z rfU^^-^L, &4LLtzmmm¥l 
i:J:^ ^{SBIP^l/^ ^ON i - F e^Ofia<k:<^fS] 

[0039] iit. Mn-I r (lOnm) /Ni-F 
e (lOnm) /AI-0 (1. 3nm) /Ni-Fe 
( 1 0 n m ) / A 1 — O ( 1 . 3nm)/Ni-Fe 
( 1 0 n m) /M n-Ir(10nm)/Cu(10n 

n - i r Btfm&mizx mi ^>«ttJsat/»3o« 

i$/f3-C&£N i -F e/e^^bU©^^nTiot). 
•f&tm&ftlzX »)^2coB!i£M-C^^N i - F e^co 

SO n-I r^UTS^^^L, »SlB^€-«£ KWi&n 
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<t*ft&mxn&&*iftkmniz\ft\iz a 

[ 0 0 4 OJ <mfoffl5> Ml OOiil;, 1 1 

±U««ttS 112, #gm&SJg 113. &EM£/g 1 

1 4 , i&iftjB 115. j&smjs ii6. s&ste/g 1 1 

7<7>mK&®*M&Lfc c 1 3 14, 

te/g 1 1 2 tttBHSi® 1 1 4 *tt5t&Kft«1-* 0 *EB 
ft/I 1 1 2 Clim? 5 nmOC o - 1 7 a c %P t 
£. #Bt4&JK@ 1 1 3til±V3 1 0 nm<DZ r £. «& 
m&mi 1 4X1/1 1 6KI4J23 5 am^N i - 2 0 a 
t % F e£-&*. *£*£JI 1 1 5 UliJPS 1 . 3 n mOA 

I *ft-rftffl</>*: 0 jfc, fc&&&mi 1 7 

1 0 n m?>M n - 2 2 a t % I r 6-&£JflVi 
fco 51^14^ 1 1 2S^5»SM 1 1 70B8CI±, f£ 

II HCJ: 0WE* f epiD§K&o 1"&*>*>* 1 
1 5 *>pg5B«>4fcKtte 1 1 4 XCT 1 1 6 Kttffi&4<£ C 
tv^ 0 £0>«ttl£«>*:£K. *&*$JIi l 5 h 

dJSftSo $fcfiBt£/§ 1 1 4 &CM 1 6 OSMbcoft*^ 
fTOt h . ftfig&jS IMS 

CT 1 1 6 <OSMfc<DlR] $ ^S¥fT<0 fc § IZ& h > * 

So *Htfi^ii, E$m\±® i l 7 fcfflSttJS 1 1 2 
usasi l 8«?ntv>^^ &fi£i$Jf i i 4 St/ 
1 1 6 0HKBtfc&a«iL-f ftlf J: < . ifcfigiiJl 1 l 4 & 
t/1 1 6UI», ««U 1 8^ML,TUK 
ttfittff 1 1 2 U 1 1 4 izm. 

[0 0 4 1 ] il Hi, &mi&Z±frb&fcWk&.®T-$> 
*o Bl 1 (a) «i9t:, &®mi 2 1 *?>jfcBl13:/f 

1 1 6 <T>mt<D]p\b 1 2 2 l±EJ<9fa£ K@5££ftTV^ 
So -tUi. il0OJ:^: % ttR&JB 1 1 6UE3£«t 

&m i i 7^ttLTv^^*T-abSo &m.fem i 1 6 

com^b^[fi]§ 1 2 2 (4. ng5^<7)^ai^rSj 124 t¥ 

tT^^¥ft uta. &m\±m i 1 2 

Jgl 1 2#te'BttK^K&*<!: £KI4. ^EBteJMl 1 2^ 
^l4-#ft<7>&#(4fS£L&v* 0 Hi o\z& 

It&<fci8tt@ 1 1 4 OJ&fbcOfa^ 1 2 314, 11 1 
L&AAlCfflvtTvt&o HHfc 12314, 01O»: 

fctf&WBteJSi i 6 *^<7>snmi?tifciB[i±Js i i 4 

^*t*B»**ttUJ:0ft4 4 o ~OfisHbO|»j£ 1 2 
3 »4#S5fi*J**>lfcai#iai 1 2 4 £ {g^-Cli^ V^ 0 
[0 0 4 2 ] CI *U:*f L. m&&® 1 1 2 

>. mttfli 1 2 7)^-^ifij<om#d^^i-So c«> 

«#£«;«13:©1 1 6 frbWiiih m& t 4832 X n 
lz-fh e ttW&B 1 1 4 <D&i\:<D\*\b l 2 5 

14. [Si 1 (b) U^i-J: 9 Ufa< o fiSfb<7>[*]£ 1 2 5 

14, ttSBisj^&arAfsn 2 4 tmzmftzz-to :n 

lit^M 1 1 4 UepAD^K-Cv^fgiO^^^fbO^ 
ft&J^ffl&Sft^*^&& 0 
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[0 0 4 3 ] ?c>i:, 0 1 1 (c) <D£l\Z^ &$t&m 
i^l2 8 £J5&Si**o 1 2 8**<0» 

J: >K g] 1 0 lc£> It 1 1 4 UfiSlft^ 

£ , 1 1 4 (omteyfa S 1 2 6 ® 1 1 

(c) KTFtJlftlZfa < o tt£C£Stt#**>0$ 
tLm&frTFl£<Dt jftJ&t$J§ 1 1 4<9fiHfcOlS]# 1 
2 7 14, m 1 1 ( c ) Ka^AACtil < o 

[0044] Z0)k£ <D&t£J$ 1 1 5 £ h > * fr-t 2> h 

10 >*fr%.m.<omtzm 1 2 u^jtwc'^-f o mx-it, m. 

nss^^, m 1 0 iztei-tz&m&m 1 1 4 uenia^ttr 
^%^tb, h >*jv&uom±m 1 2(7> 1 3 1 x-$> 
s c smte/gi 1 4 ^fiattoftM*. ^^a^^^a^ 

16] 1 2 4 t ID 1 2C9 1 3 1 14. b 

fSj»^^oaS-n«»*«Tl6i*Wt §, «k«14Ji 1 14 
OKfbtOfS]^ 12 714, ill \Z7p-f XnKK&tzib^ 
20 h >^^m^tl4^T U @1 2 JCjSJtS 1 3 2 <Oi&d* 
S c CHI4. !&&teJg 1 1 4 (7)^YbOlS]^ ^^JSte^ 1 

[ 0 0 4 5 3 6i^gB^^75^0^tta^^±l5i^-C, 
^-co^ $ A«±SEOTrt ^ co t £ t ^ i:^, &*8tt/f 1 
1 4 <7)^b<7)(ai^ 1 2 6 14. mil lZ7f:i-£ n izz&tz 
b>^)^mtmt\lL, Ml 2tri5^S 1 3 3<om 
tc^^> 0 :tili, «fe«t14iBi 1 4 ofitfboifij^ tiKiStt 
® 1 1 6 (7)jr^b(7)f^S^^US< ^S?ti6TabSo h 
>^^ttl3H^^I:f«4, I32i:133tf 
30 <7)^^^|4^t?fn)i:T-$)So - ft 14, 

0»ft-S|^3&*i* (7)#:fiS14^ 1 1 4 OBMbOfr $ 

^, ^^^(7)^ai^[6l 1 2 4 t««M*0ri-fc*-C 

■h^U^ixtzm^, ^<D£ 1 IZ h >*)V&ffi l 3 1 i>-h 

ir«^ io^fijttjg 1 1 4 (omtcD&iZtf^ ft&mft?) 

^aj^f^ 1 2 4 fci£fcT&»tftJf. f?^«?gw*lft:1436* 
fiTt^o Bl^geiif?±^ffi-CI4, B£&Jg«>*tftf£l2 
40 ffiK«rWffl"C, S±?fi3B^*Jtft:ttl4 5%jart-C*4w 
t^IH^o :ofc*ci4, B5rC£Wlt#4^oaft 
B#^v« t 1 1 4 coe^b(7)^^ **gB 
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